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(57)Abstract : 

PURPOSE: To provide a thin-film electroluminescent material 
which can give a blue emitter for electroluminescence which is 
excellent in terms of color coordinate and can be easily 
produced industrially and to provide a thin-film 
electroluminescent element using the same as a luminous layer. 
CONSTITUTION: A thin-film elect roluninescent material 
comprising an alkaline earth thioaluminate represented by the 
compsn. formula: (MS ) x (A1203 ) y : RE [wherein M is Ca, Sr, or Ba; 
Re is a lanthanoid element; and x and y are each independently 
an integer] is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the thin film EL element using the thin film EL material 
and this material which are used especially for the thin fihn luminous layer about the electroluminescent 
element (EL element) which emits light by impression of electric field. 
[0002] 

[Description of the Prior Art] Research of EL luminescent material which presents red, green, and blue 
for full-color-izing of a thin film EL panel is advanced. However, there is no thing high [ now ] 
brightness and good for a blue luminescent material excellent in color purity. Although it progressed 
most as a blue luminescent material, SrS:Ce is in one, and brightness and color purity are improving 
remarkably by development in recent years. However, there are [ heating of 1400 degrees C or more ] 
the features, such as need, that deliquescence is in the SrS itself, and for perfect composition, and it has 
been an obstacle in the inside of a industrial manufacturing process. 

[0003] The thin film EL using recently MGa2 S4:Ce (M; alkaline-earth element) is developed, and 
attention is attracted from the point which emits light on shorter wavelength with high brightness (JP,5- 
65478,A). Moreover, as for LeThi and others, alkaline-earth thio aluminum NETO which added Eu2+ 
has reported emitting light mainly in a green field (Mat.Sci, Eng.B14(1992) 393 ). Generally compared 
with SrS, these thio gallate and thio aluminum NETO excel [ degrees C / about 1 100 ] in synthetic 
temperature industrially with an advantage, such as being good. Thio aluminum NETO is the compound 
of the form where Ga of thio gallate was replaced with aluminum, and, generally has the inclination for 
the substitution site (alkaline-earth-metal site) of a lanthanoids system element to be larger than thio 
gallate. Therefore, when especially Eu and Ce are replaced, in order that an emission spectrum may 
carry out a short wavelength shift, it is thought that purer blue luminescence is presented. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in respect of a 
color coordinate, and is to offer the thin film EL element which makes a luminous layer the thin film EL 
material and this material from which the blue emitter for EL which can be manufactured is obtained 
easily industrially. 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is attained by the thin 
film EL material shown below. 

[0006] That is, this invention is a thin film EL material characterized by the bird clapper from alkaline- 
earth thio aluminum NETO to which an empirical formula is expressed with following (formula MS) x 
(aluminum2S3) y:RE [however, M shows calcium, Sr, or Ba, RE shows a lanthanoids system element, 
respectively, and they may differ even if x and y are integers and the same]. 

[0007] As described above, M shows calcium (calcium), strontixmi (Sr), or barium (Ba) among an upper 
formula. Moreover, although RE shows lanthanoids system elements, such as a lanthanum (La), a 
cerium (Ce), plastic SEOJIUMU (Pr), neodymium (Nd), and a europium (Eu), a cerium or a europium is 
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preferably used also in it. This cerium is cheap and excellent also from the economical point. 
[0008] In this invention, alkaline-earth thio aluminum NETO described above in this way is made into 
tiie charge of a base material, and let lanthanoids system elements, such as a cerium, be activators 
(emission center). As such a concrete thin film EL material, SrA12 S4, CaA12 S4, 
calcium2aluminum2S5, BaAl2 S4, BaA14S7, Ba4aluminum2S7, Ba5aluminum2S8, Sr2aluminum2S5, 
and Ba2aluminum2S5 grade are mentioned. 

[0009] Obtaining such a thin film EL material is performed by the following methods. That is, after 
sulfurating CaC03, SrC03, and BaC03 grade under suitable conditions and being referred to as CaS, 
SrS, or BaS, it mixes by aluminum2S3 and the suitable mole ratio, and the mixture which added CeC13 
or Eu 203 as an activator is calcinated in H2S at the temperature of 900-1000 degrees C, and it is 
obtained. It is also possible to replace with such material, of course and to use aluminum 203, Ce02 and 
CeF3, Ce2S3, and EuF3 grade as a start raw material, and after mixing an alkaline earth compound and 
an aluminium compound, you may sulfiirate at once. Moreover, if it ****** the univalent cation or the 
univalent trivalent anion which has suitable ionic radii, such as K and Na, as a charge compensation 
agent in using Ce as an activator, luminescence intensity will increase. 

[0010] The above-mentioned thin film EL material is used for the thin film EL element of this invention 
as a limiinous layer. An example which shows the composition of such a thin film EL element is shovra 
in drawing 1 . this drawing — setting — 1 — for a buffer layer and 4, as for a lower insulating layer and 6, 
a luminous layer and 5 are [ up electrodes (back plate), such as aluminum, and 2 / an up insulating layer 
and 3 / lower electrodes (transparent electrode), such as ITO, and 7 ] glass substrates 
[001 1] What was shown in this drawin g 1 is the double insulation membrane type thin film EL element 
which sandwiches a Ixmiinous layer by the vertical insulating layer (film), and is a thing of the structure 
which carried out the laminating of a lower electrode (transparent electrode), a lower insulating layer, a 
luminous layer, a buffer layer, an up insulating layer, and the up electrode (back plate) one by one on the 
glass substrate. It is formed in a transparent electrode by about 20nm film pressure of EB vacuum 
deposition or a RF spatter using ITO. A lower insulating layer carries out laminating growth of Si3N4 
after growing up Si02 by the RF spatter, and is formed. Although methods, such as EB vacuum 
deposition and a RF spatter, were possible as a method of forming a luminous layer, in the example 
mentioned later, the substrate temperature of 150 degrees C and the hydrogen sulfide were formed by 
the spatter in Ar gas included 8%. After forming four layers of Si3Ns, and SiO two-layer by the RF 
spatter as an up insulating layer, into the vacuum set as 630-700 degrees C, heat treatment of about 1 
hour is performed and the up electrode which consists of aluminum fiirther, for example is formed by 
the vacuum deposition method. 

[0012] moreover, the up insulating layer 2 - SiO two-layer — fi-om 21 and Si3N4 layer 22 - becoming - 
- the lower insulating layer 5 ~ Si3N4 layer 51 and SiO two-layer - it consists of 52 The thickness of 
these each class is 21:0.005 micrometer SiO two-layer and four layers [ of Si3Ns ] 22:0.12 micrometer 
and a 3:0.1 micrometer buffer layer, a 4:0.6 micrometer luminous layer, and four layer two-layer [ of 
Si3Ns / 51:0.2 micrometer and the 52:0.05 micrometer SiO two-layer ]. 
[0013] 

[Example] Hereafter, detail of this invention is given according to an example. 

[0014] Example lBaC03 was used as the start raw material, and it heated at 500 degrees C and heated at 
900 degrees C by 600 degrees C in H2S for 4 hours for 2 hours for 2 hours. After sifting this and 
arranging grain size, it heated at 1000 degrees C among H2S for 4 hours, and was sifting again, grain 
size was arranged, and BaS was obtained. In this way, obtained BaS was mixed at aluminum2S3 and a 
rate which shows in Table 1 with CeC12, KCl, and Eu 203, and it heated at 1000 degrees C among H2S 
ftirther for 5 hours. 
[0015] 
[Table 1] 
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[0016] The emission spectrum when exciting on the suitable wavelength between 280nm - 350nm of the 
obtained compound (BaA12S4: Ce, K, BaA14S7: Ce, K, Ba2aluminuni2S5: Ce, K, BaA12S4: Eu, 
BaA14S7: Eu, Ba2aluminum2S5: Eu, Ba4aluminuni2S7: Eu, Ba5aluminum2S8: Eu) is shown in 
drawin g 2 -3. These drawing 2 -3 show that a luminescence peak is mainly in a blue field. Moreover, the 
full width at half maximum of the emission spectrum by Eu is smaller than that of Ce, and an 
abbreviation half understands a bird clapper for it. 

[0017] The luminous layer and insulating layer which consist of a thin film were formed under the 
condition shown in Table 2 using BaA12 S4:Eu among such material, and the thin film EL element as 
further shown in drawing 1 was created. 
[0018] 
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[0019] This thin film EL element presented blue electroluminescence. The emission spectrum of this 
tiiin film EL element is shown in drawing 4 . The color coordinates at this time were X= 0.283 and Y= 
0.515, and brightness was about 1 cd/m2 at the time of a IkHz drive. 

[0020] aluminum2S3, and CeC12, KCl and Eu 203 are mixed with example 2SrS at a rate of Table 3. 
The emission spectrum when exciting on the suitable wavelength between 280nm - 350nm of the 
compound (SrA12S4: Ce, K, Sr2aluminum2S5: Ce, K, SrA12 S4:Eu, Sr2aluminum2S5: Eu) which 
heated for 5 hours and was obtained at 1000 degrees C of H2S Naka is shown in drawin g 5 -6. 
[0021] 
[Table 3] 
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SrS 


AI2S3 


CeCU 


KCl 


EuaOs 


SrAlsS* : Ce.K 


1 


1 


1 


1 


0 


S r A I2 S* : E u 


1 


1 


0 


0 


1 


SrAUSi : Ce,K 


1 


2 


1 


1 


0 


Sr A I4S7 : E u 


1 


2 


0 


0 


1 



[0022] Moreover, the luminous layer and insulating layer which consist of a thin film were formed 
under the condition shown in Table 2 using SrA12 S4:Eu among such material, and the thin film EL 
element as ftirther shown in drawin g 1 was created. This thin film EL element presented blue 
electroluminescence. The emission spectrum of this thin film EL element is shown in drawing 7 . The 
color coordinates at this time were X= 0.13 and Y= 0.377, and brightness was about 1 cd/m2 at the time 
of a IkHz drive. 

[0023] aIuminum2S3, and CeC12, KCl and Eu 203 Table 4 -- comparatively coming out -- mixing - 
- H2 the emission spectrum when exciting on the suitable wavelength between 280nm - 350nm of the 
compound (CaA12S4: Ce, K, CaA12 S4:Eu, calcium2aluminum2S5: Eu) which heated for 5 hours and 
was obtained at 1000 degrees C S inside is shown in drawing 8 -9 [ example 3CaS, and ] 
[0024] 











CaS 


AI2S3 


CeCU 


KCl 


EuzOs 


CaAl2S4 : Ce,K 


1 


1 


1 


1 


0 


C aA I2 S4 : E u 


1 


1 


0 


0 


1 


C az A I2 S5 : E u 


2 


1 


0 


0 


1 



[0025] 

[Effect of the Invention] this invention - setting - for example, BaA12S4: -- Ce, K, and BaA14S7: Ce, 
K, and Ba2aluminum2S5: -- in Ce and K, it was checked that a luminescence peak is near 430nm As 
compared with 480nm of a SrS:Ce emission peak wavelength, or 460nm of the emission peak 
wavelength of MGa2 S4:Ce (M: alkaline-earth element), no less than 50-30nm of this is short 
wavelength. Moreover, when Eu was used instead of Ce as luminescence ion, the full width at half 
maximum of an emission spectrum became the value of an abbreviation half, and it was checked that 
color purity improves. 

[0026] By the above this inventions, the thin film EL element which makes a luminous layer a good thin 
fihn EL material and this material of a color coordinate and color purity was obtained. 



[Translation done.] 
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